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A genetic effect of IL-5 receptor a polymorphism in 
patients with aspirin-exacerbated respiratory disease 

Purevsuren Losol, Seung-Hyun Kim, Yoo Seob Shin, Young Min Ye and Hae-Sim Park 

Persistent eosinophil activation in both the upper and lower airway mucosa is a central feature of aspirin-exacerbated 
respiratory disease (AERD). Eosinophil activation and survival are profoundly influenced by interleukin 5 (IL-5) and its 
receptor, IL-5R. In patients susceptible to allergic disorders, IL-5 receptor a UL5RA) polymorphisms have been reported; 
however, an association with AERD remains unclear. We hypothesize that IL5RA polymorphisms may contribute to eosinophil 
activation in AERD patients. We recruited 139 AERD patients, 171 aspirin-tolerant asthma patients and 160 normal controls. 
IL5RA polymorphisms (-5993G>A, -5567C>G and -5091G>A) were genotyped and functional activity of polymorphism 
was assessed by luciferase reporter assay and electrophoretic mobility shift assay (EMSA). There was no significant difference 
in the genotype frequency of the three polymorphisms among the three groups. AERD patients carrying the AA genotype at 
-5993G>A had a significantly higher presence of serum-specific immunoglobulin E (IgE) to staphylococcal enterotoxin 
A [P= 0.008) than those with the GG/GA genotype. In vitro, the -5993A allele had a higher promoter activity compared 
with the -5993G allele in human mast cell (HMC-1; P= 0.030) and human promyelocytic leukemia (HL-60; P= 0.013) cells. 
In EMSA, a -5993A probe produced a specific shifted band than the -5993G had. These findings suggest that a functional 
polymorphism in IL5RA may contribute to eosinophil and mast cell activation along with specific IgE responses to 
staphylococcal enterotoxin A in AERD patients. 
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INTRODUCTION 

Aspirin-exacerbated respiratory disease (AERD) refers to the 
development of bronchoconstriction in individuals with chro- 
nic asthma after exposure to aspirin and most other nonster- 
oidal anti- inflammatory drugs. Patients with AERD experience 
progressively worsening nasal and respiratory symptoms that 
are mostly associated with severe markers than aspirin-tolerant 
asthma (ATA) patients. 1 ' 2 Nasal polyp and sinus pathology of 
AERD patients shows intense infiltration of eosinophils and 
evidence of eosinophilic activation, through the release of 
eosinophil granule proteins and eotaxin production. 3-5 
Similarly, following aspirin challenge, bronchoalveolar lavage 
fluid from AERD patients contained increased numbers of 
eosinophils and eosinophil cationic protein (ECP) compared 
with other types of asthma patients. 6 The infiltration of 
activated eosinophils in the respiratory mucosa aggravates 
airway inflammation by eosinophil recruitment as well as 
airway remodeling in AERD patients. 7 ' 8 



The production and function of eosinophils is markedly 
influenced by interleukin- 5 (IL-5) via the IL-5 receptor 
(IL-5R). The IL-5R, a heterodimer consisting of oc-subunit 
(IL5RA on 3p26-p24) and (3-subunit, is expressed on eosino- 
phils, basophils and mast cells. 9 ' 10 Single-nucleotide polymor- 
phisms (SNPs) of the IL5RA gene have been documented in 
asthma and other allergies, and are thought to cause enhanced 
levels of peripheral blood eosinophils and ECP. 11-13 Increased 
numbers of IL5RA mRNA-positive cells in the bronchial 
biopsies of asthmatic subjects have been reported. 14 Recent 
attention has focused on the development of a humanized 
monoclonal antibody targeting the IL5RA as a therapeutic 
agent to treat eosinophil-dominant asthma. This works by 
reducing the level of peripheral blood eosinophils and 
ECPs in mild asthmatics, 15 thus demonstrating the critical 
role of IL5RA in the development of IL-5 -mediated 
eosinophil activation in the inflammation of the upper and 
lower airways. 
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Numerous studies have emphasized the multifactorial 
nature of AERD. 16 Interactions of genetic and environmental 
factors are pivotal in the pathophysiology of AERD. Staphylo- 
coccal superantigens are well-known environmental factors 
modulating the severity of asthma, through decreased lung 
function and eosinophilic inflammation. 4,17,18 Particularly, 
serum levels of specific immunoglobulin E (IgE) to staphy- 
lococcal superantigens were higher in AERD patients, and 
those with detectable levels of specific IgE to these 
superantigens had increased airway hyperresponsiveness. 19 

In this study, we hypothesized that IL5RA gene polymorph- 
isms may be involved in eosinophil activation in AERD 
patients. We designed a case-control study to identify potential 
interactions between IL5RA gene polymorphisms and the 
AERD phenotype in a Korean population. The functional 
effects of the IL5RA polymorphism were assessed by a 
luciferase reporter assay and an electrophoretic mobility shift 
assay (EMSA). 

MATERIALS AND METHODS 

Study subjects 

A total of 139 adult patients with AERD were recruited at the Ajou 
University Hospital, Suwon, South Korea. The diagnosis of AERD was 
based on a positive response to a lysine aspirin bronchoprovocation 
test, which was performed on all the asthmatic subjects according to 
previously described methods. 20 A change of forced expiratory 
volume after Is (FEV1) was noted up to 7h after the last lysine 
aspirin challenge. In all, 171 patients with ATA were recruited from 
those who were identified as negative responders to the lysine aspirin 
bronchoprovocation test. The 160 normal controls (NC) included in 
this group had no history of respiratory symptoms and showed 
normal results on simple chest radiograms and spirometry tests. Skin 
prick testing was performed for 12 common aero-allergens (Bencard, 
West Sussex, UK). Atopy was defined as one or more positive 
reactions to common inhalant allergens. The presence of chronic 
rhinosinusitis and nasal polyps was evaluated by paranasal sinus X-ray 
and rhinoscopy. Serum total IgE, ECP and specific IgE to staphy- 
lococcal enterotoxins A and B and toxic shock syndrome toxin 1 were 
measured using the UniCAP system (Phadia, Valinge, Sweden) as per 
the described methodology. 21 We defined a specific IgE level of 
>0.35KU1 -1 as positive, according to the manufacturer's guidelines. 
All subjects provided informed consent, and the institutional review 
board of Ajou University Hospital approved the study. 

SNP genotyping 

In this study, we selected -5993G>A (rs7622183), -5567C>G 
(rs3806681) and -5091G>A (rs2290608) SNPs for genotyping with 
AERD, ATA and NC. SNP genotyping was performed using a primer 
extension method and the SNAPshot ddNTP primer extension kit 
(Applied Biosystems, Foster City, CA, USA). Sequences of the ampli- 
fication and extension primers were as follows: for — 5993G>A, 
forward primer 5'-ACGCTGACTGTACTTGCAC-3', reverse primer 
5' - GATTCCTTCTGGGGAATTT- 3' and extension primer 5'-TGCTC 
TGTCTGAGACTCTCCCAGTC-3'; for the -5567C>G polymorph- 
ism, forward primer S'-AGGAGGTTTGCTGAAATTG-S', reverse 
primer 5' - GGCAACACTGACACATG AT- 3' and extension primer 
5' - ACACATATTTACTTGAGGGTAC-3' , and for the -5091G>A 
polymorphism, forward primer S'-TTCTTTCGTTTGACAGCAG-S', 



reverse primer 5' -TCTGTGGTGAGTGAAGCAT- 3' and extension 
primer 5' - ATCATGAAGGAAGCTGCCTGAGA- 3' . 

Cell culture and preparation of the IL5RA constructs 

Human mast cell (HMC-1) and human promyelocytic leukemia (HL- 
60) cell lines were cultured in Iscove's modified Dulbecco's medium 
(Gibco, Grand Island, NY, USA), supplemented with 10% heat- 
inactivated fetal bovine serum, lOOUml -1 penicillin G sodium and 
lOOugml -1 of streptomycin sulfate (Gibco), at 37 °C in a 5% C0 2 
incubator. 

A 1143-bp fragment of the human IL5RA gene was amplified from 
the genomic DNA of — 5993GG homozygous subjects by PCR using 
the following primers: forward primer S'-CACACGCTGACTGTACT 
TGCAC-3' and reverse primer 5' - GGGCATTGAGAACGAACCTT 
A-3'. PCR products were gel-purified with an agarose gel purification 
kit (iNtRON, Deajeon, Korea) and ligated into the TA vector 
(Invitrogen, Carlsbad, CA, USA). Next, the plasmid was digested 
with Sacl and Xhol restriction enzymes (Takara, Shuzo, Japan) and 
ligated into a similarly digested reporter gene pGL3-basic vector 
(Promega, Madison, WI, USA). The — 5993A construct was generated 
by site-directed mutagenesis using the — 5993G construct as a 
template. Site-directed mutagenesis was performed using the over- 
lap-extension PCR mutagenesis technique. 22 Before transfection, the 
constructs were verified by direct sequencing. 

Transient transfection and dual luciferase assay 

Construct plasmids were transfected into HMC-1 and HL-60 cells 
using an MP- 100 microporator (Digital Biotechnology, Seoul, Korea) 
and MPK-1096 (Digital Biotechnology) according to the manufac- 
turer's instructions. Twelve-well plates were filled with 1 ml Iscove's 
modified Dulbecco's medium in culture, containing 10% fetal bovine 
serum. Plates were preincubated in a humidified incubator at 37 °C 
with 5% C0 2 . HMC-1 (2 x 10 5 cells per well) and HL-60 (5 x 10 5 
cells per well) cells, reporter plasmid DNA (1 |ig) and Renilla plasmid 
DNA (5 ng) were re-suspended in 10 ul of solution R. The incorpora- 
tion tube was filled with 3 ml of solution E. The mixture containing 
plasmid DNA and cells was inserted into the microporator pipette 
station. HMC-1 cells were shocked using 1750 V/20mA/plus width 1, 
and HL-60 cells were shocked using 1350V/35 mA/plus width 1. Plates 
were incubated for 24 h. The luciferase activities were determined 
using the Dual Luciferase Reporter Assay system (Promega). The 
pGL3-control (Promega) and the promoter-less pGL3-basic vectors 
were used as positive and negative controls, respectively. Each experi- 
ment was conducted in triplicate for each sample, and the results are 
expressed as means ± s.d. of three independent experiments. 

Electrophoretic mobility shift assay 

Nuclear extracts were prepared from HMC-1 and HL-60 cells and 
were subjected to the Bradford Assay to determine protein concen- 
trations as described before. 23 Extracts were quickly frozen and 
aliquots stored at — 80 °C. The oligonucleotide sequences were 
5'-TCTCCCAGTCGGCTCCTAAGG-3' for -5993G and 5'-TCTCC 
CAGTCAGCTCCTAAGG- 3' for -5993A, respectively. Competitor 
oligonucleotides used were activator protein- 1 (5'-TTCCGGCTGAGT 
CATCAAGCG-3') and nuclear factor-KB ( 5' - AGTTGAGGGGACTTT 
CCCAGG-3')- The double-stranded oligonucleotides were annealed 
by incubation at 95 °C for 5 min followed by successive gradual 
cooling to 37 °C. The double-stranded DNA probes were radiolabeled 
at their 5' ends with DNA polymerase I (Klenow; Promega) and 
[a- 32 P]CTP. Reaction mixtures of 10 ul were prepared containing 5 ug 
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of nuclear protein, lOmMl" 1 HEPES (pH 7.9), 250 ng poly(dl-dC), 
100 ng bovine serum albumin, 1 mMl" 1 MgCl 2 , 30 mMl 1 KC1, 
ImMl -1 dithiothreitol, IhimI" 1 NaN0 3 , ImMl -1 NaF and 5% 
glycerol. These were preincubated on ice for 20min before further 
20 min of incubation in the presence of 0.2 pmol radiolabeled probe. 
The reaction mixtures were then subjected to electrophoresis on a 
native 6% polyacrylamide gel. In the competitor experiments, 
unlabeled blunt-ended competitor oligonucleotides were added to 
the binding reaction mixtures before addition of radiolabeled 
oligonucleotide probes. All gels were dried and radioactivity was 
detected the following day, using a FLA3000 scanner (Fuji Photo Film, 
Tokyo, Japan). 

Statistical methods 

The genotype frequency of each SNP was examined for a significant 
departure from the Hardy-Weinberg equilibrium using a x 2 test- 
Differences in genotype frequencies between the two groups were 
examined by means of a logistic regression analysis in co -dominant, 
dominant and recessive models after accounting for age and gender as 
covariables. Differences in the mean values of the phenotypic 
characteristics among the patients, according to their genotype, were 
compared using x 2 analysis for categorical variables, and independent 
t- tests for continuous variables. The dual luciferase assay was assessed 
using an independent t-test. All ECP, peripheral blood eosinophils, 
and total IgE data were logi 0 - transformed before analysis for normal 
distribution. The P- values of <0.05 were considered to indicate 
significance. All statistical analyses were performed using SPSS, 
version 12.0 (SPSS, Chicago, IL, USA). 

RESULTS 

Clinical characteristics of the study subjects 

The patients with AERD were significantly older than both 
ATA and NC patients (P< 0.001), as summarized in Table 1. 
Significant differences in prevalence of nasal polyps and atopy 
rate were found between the AERD and the ATA groups 
(P< 0.001, respectively). The baseline FEV1% and methacho- 
line PC20, the provocative concentration of methacholine 
required to cause a 20% fall in FEV1, levels were significantly 
lower in patients with AERD (P< 0.001, respectively), whereas 
the percentage decrease in FEV1 after aspirin provocation was 
significantly greater in AERD patients than in ATA patients 
(P< 0.001). The presence of serum-specific IgE to staphylo- 
coccal superantigens was not significantly different in AERD 
and ATA patients. 

Genotype frequencies of IL5RA gene with AERD phenotypes 

The genotype distributions of three polymorphisms did not 
depart significantly from Hardy-Weinberg equilibrium 
(P>0.05). Genotype frequencies of the three SNPs in IL5RA 
were not significantly different in the AERD, ATA and NC 
groups (Table 2). 

AERD patients with the — 5993AA genotype had higher 
presence of serum-specific IgE to staphylococcal enterotoxin A 
(P = 0.008) than those with the -5993GG/GA genotype 
(Table 3), whereas the prevalence of serum-specific IgE to 
staphylococcal enterotoxin B and toxic shock syndrome 
toxin 1 was not significantly different according to the 
genotypes (P>0.05). No significant associations were found 



in atopic status, chronic rhinosinusitis, nasal polyp, total 
IgE level, ECP and peripheral eosinophil counts according to 
the — 5993A>G polymorphism in AERD patients (Table 3). 
Also, no significant associations were found between the 
clinical parameters and the — 5567C>G and — 5091G> 
A polymorphisms in AERD patients (P>0.05, respectively). 

Effect of the IL5RA -5993G > A polymorphism on 
transcriptional activity 

To determine whether the — 5993G>A polymorphism 
was associated with altered promoter activity, we used a 
luciferase reporter assay to compare the reporter activity of 
plasmids that contained either — 5993G or — 5993A in the 
IL5RA in HMC-1 and HL-60 cells. The constructs containing 
— 5993A exhibited significantly greater luciferase activity 
compared with those containing — 5993G in HMC-1 and 
HL-60 cells (P = 0.030 and P = 0.013, respectively; Figures lb 
and c, respectively). 

Next, we examined the allelic differences of — 5993G>A in 
the binding of nuclear proteins by EMSA. The signal intensity 
of the DNA-protein complex derived from the — 5993A allele 
was higher than that from the — 5993G allele in the presence 
of HMC-1 (Figure 2a) and HL-60 (Figure 2b) nuclear extracts. 
This complex was not visible in the presence of the nonlabeled 
— 5993A probe as a competitor and was diminished by excess 
amounts of other nonlabeled competitor probes. 

DISCUSSION 

Genetic associations of IL5RA have been reported in patients 
with bronchial asthma and atopic dermatitis in a Korean 
population. 11-13 In 2005, Cheong et al n identified 22 
polymorphic sites within IL5RA containing exons and flan- 
king region, in a Korean population. When a further 10 
common polymorphisms were considered, they determined 
the A allele at the promoter polymorphism — 5993G>A, 
which is considered to be a risk allele for adult asthmatic 
patients. 11 Flow cytometry showed that eosinophils from adult 
asthmatic patients carrying the A allele at — 5091G>A 
exhibited higher IL5RA protein expression. 12 To our know- 
ledge, there have been no published reports of the genetic 
association of IL5RA polymorphisms with the pathogenic 
mechanism of AERD. In the present study, we selected 
and genotyped three SNPs within IL5RA: -5993G>A, 
— 5567C>G and — 5091G>A. They were not in strong 
linkage disequilibrium (r 2 <0.21), and we therefore hypo- 
thesize that these SNPs may act independently to contribute to 
eosinophil activation in AERD. 

Eosinophilic infiltration in the upper and lower airway 
mucosa is the common feature in AERD, 3,24 which is regulated 
by the IL-5 cytokine through binding with the receptor 
oc-subunit (IL5RA). 25 Increased IL5RA protein and mRNA 
levels have been reported in various allergic disorders and this 
is in correlation with an increase in blood eosinophils. 26-28 In 
the present study, although no significant differences were 
found in the genotype frequencies of the three SNPs within 
IL5RA between the AERD and ATA patients, AERD patients 
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Table 1 Clinical characteristics of the study participants 



Table 2 Frequencies of genotypes in the study subjects 

P -value 



AERD ATA NC AERD AERD 

(n=139) (n=171) (n= 160) vs ATA vs NC 

-5993G>A GG 35(25.2%) 47(27.5%) 43(26.9%) 0.685 0.765 

AG 71(51.1%) 85(49.7%) 77(48.1%) 0.494 0.511 

AA 33 (23.7%) 39 (22.8%) 40 (25.0%) 0.408 0.907 

-5567C>G CC 41(29.5%) 58(33.9%) 47(29.4%) 0.569 0.402 

CG 65(46.8%) 72(42.1%) 83(51.9%) 0.292 0.703 

GG 33(23.7%) 41(24.0%) 30(18.8%) 0.680 0.190 

-5091G>A GG 77(55.4%) 98(57.3%) 91(56.9%) 0.839 0.824 

AG 53(38.1%) 61(35.7%) 57(35.6%) 0.556 0.954 

AA 9 (6.5%) 12 (7.0%) 12 (7.5%) 0.960 0.537 

Abbreviations: AERD, aspirin-exacerbated respiratory disease; ATA, aspirin- 
tolerant asthma; NC, normal controls. 

Each P-value was calculated for a co-dominant, dominant and recessive model. 
Logistic regression analysis was applied to control for age and gender as 
covariates. 

activate eosinophils via IL5RA in AERD patients, which might 
be heightened by the increased expression of IL5RA in patients 
carrying the — 5993A allele. 

Although IL5RA is particularly important in the regulation 
of eosinophils, expression of functional IL5RA on mast cells 
has been reported. 33 ' 34 In vitro, we demonstrated that the 
IL5RA — 5993G > A polymorphism had a direct effect on basal 
transcription rates of the IL5RA gene in human mast cells. The 
constructs containing the — 5993A allele showed higher 
promoter activity than the construct with — 5993G in the 
HMC-1 cells. In addition, the EMSA findings demonstrated 
that — 5993A-specific DNA binding was more pronounced 
and may be more important in the transcriptional regulation 
of the IL5RA gene, compared with — 5993G. As well as 



P-value 





AERD (n = 139) 


ATA (n = 171) 


NC (n = 160) 


AERD vs ATA 


AERD vs NC 


Age, years 


46.45 ±13.88/139 


39. 78± 14.08/171 


30.48± 10.31/156 


<0.001 


<0.001 


Sex (male/total) 


51/139 (36.7%) 


79/171 (46.2%) 


72/160 (45.0%) 


0.092 


0.145 


Atopy 


60/137 (43.8%) 


112/171 (65.5%) 


15/134 (11.2%) 


<0.001 


<0.001 


Nasal polyp 


59/121 (48.8%) 


7/169 (4.1%) 


NA 


<0.001 


NA 


FEV1 (% predicted) 


79.34± 21.67/138 


88.87 ±20. 17/167 


NA 


<0.001 


NA 


FalLFEVl (% predicted) 


24.50 ±11.67/100 


7.27 ±3.79/68 


NA 


<0.001 


NA 


Log methacholine PC20 (mgml -1 ) 


-0.02 ±1.48/105 


1.12± 1. 67/151 


NA 


<0.001 


NA 


Log TEC (cells ^l- 1 ) 


5.72 ±0.96/109 


5. 53± 1.05/171 


NA 


0.129 


NA 


Log ECP^gl" 1 ) 


2.58 ±0.99/63 


2.70 ±1.00/58 


NA 


0.485 


NA 


Log Total IgE (lUml- 1 ) 


5.00+1.33/131 


5. 14± 1.52/164 


3.55 ±1.35/41 


0.414 


<0.001 


SEA-lgE (positive/total) 


12/80 (15.0%) 


11/66 (16.7%) 


5/58 (8.6%) 


0.783 


0.260 


SEB-lgE (positive/total) 


19/80 (23.8%) 


12/66 (18.2%) 


3/52 (5.8%) 


0.413 


0.007 


TSST-l-lgE (positive/total) 


15/80 (18.8%) 


18/66 (27.3%) 


2/61 (3.3%) 


0.220 


0.005 



Abbreviations: AERD, aspirin-exacerbated respiratory disease; ATA, aspirin-tolerant asthma; ECP, eosinophil cationic protein; FEV1, forced expiratory volume in Is; IgE, 
immunoglobulin E; methacholine PC20, the provocative concentration of methacholine required to cause a 20% fall in FEV1; NA, not applicable; NC, normal controls; 
SEA, staphylococcal enterotoxin A; SEB, staphylococcal enterotoxin B; TEC, total eosinophil count; TSST-1, toxic shock syndrome toxin 1. 
Values represent the means ±s.d. 



carrying — 5993A allele had higher presence of serum-specific 
IgE. Moreover, a luciferase reporter assay using human 
promyelocytic leukemia cells, which differentiate toward the 
eosinophils, showed that the IL5RA — 5993A allele may in- 
crease expression of the IL5RA. These findings suggest that 
the human IL5RA promoter polymorphism at — 5993G>A 
may contribute to eosinophil activation via increased 
expression of IL5RA. 

Recent studies have provided evidence indicating that 
staphylococcal superantigens could induce IL-5 synthesis and 
promote eosinophil activation, and IL-5 is reported to induce 
cysteinyl leukotriene synthesis, which is a major eicosanoid 
involved in the pathogenic mechanism of AERD. 29,30 Similarly, 
eicosanoids have been reported to be upregulated in nasal 
polyp tissue along with the presence of specific IgE to the 
staphylococcal superantigen. Moreover, the concentration of 
eicosanoid products is correlated to eosinophilic inflammation 
markers and levels of specific IgE to superantigens, indicating 
that upregulation of eicosanoid synthesis is related to the 
inflammatory reaction induced by staphylococcal superan- 
tigens in AERD. 31 Staphylococcal superantigens have the 
potential to stimulate polyclonal T- and B-cell proliferation, 
induce a class switching to IgE, produce allergen- specific IgE 
and release inflammatory cytokines and mediators to increase 
airway inflammation and bronchial hyperresponsiveness, all of 
which directly affect disease severity. 17,32 We also observed 
increased levels of specific IgE to staphylococcal enterotoxins A 
and B in nasal polyp tissue homogenates obtained from the 
AERD patients, in which specific IgE was also present along 
with higher levels of ECP and IL-5. 4 In this study, AERD 
patients carrying IL5RA — 5993A allele had higher prevalence 
of staphylococcal enterotoxin A-specific IgE, indicating that 
the specific IgE responses to staphylococcal superantigens 
could induce IL-5 release from T helper type 2 cells, and 
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Table 3 Comparison of clinical characteristics according to IL5RA genotypes in AERD patients 

-5993G>A -5567C>G -5091G>A 

GG/GA AA P-value CC/CG GG P-value GG/GA AA P-value 

Atopy (%) 44/106 (41.5%) 16/31 (51.6%) 0.319 47/104 (45.2%) 13/33 (39.4%) 0.559 55/128 (43.0%) 5/9 (55.6%) 0.462 

Chronic rhinosinusi- 80/94(85.1%) 21/25(84.0%) 0.891 81/93 (87.1%) 20/26 (76.9%) 0.201 93/11 1 (83.8%) 8/8(100%) 0.216 
tis (%) 

Nasal polyp (%) 44/96(45.8%) 15/25(60.0%) 0.207 49/94 (52.1%) 10/27 (37.0%) 0.167 54/113 (47.8%) 5/8(62.5%) 0.421 

Log methacholine -0.09 ±1.48/ 0.23 ±1.52/23 0.374 0.03 ± 1.59/78 -0.16± 1.15/ 0.491 -0.08 ±1.44/ 1.07 ±1.97/6 0.065 
PC20 (mgml- 1 ) 3 82 27 99 

FEV1 81. 12± 19.77/ 73.41 ± 26.63/32 0.137 78.81 ± 22.25/ 81.00 ± 20.03/ 0.614 79.67 ± 21.59/ 74.52 ± 23.94/ 0.493 

(%, predicted) 106 105 33 129 9 

SEA-lgE (positive/ 6/63(9.5%) 6/17(35.3%) 0.008 9/63(14.3%) 3/17 (17.6%) 0.731 10/74(13.5%) 2/6(33.3%) 0.191 

total) 

SEB-lgE (positive/ 12/63(19.0%) 7/17(41.2%) 0.057 15/63(23.8%) 4/17 (23.5%) 0.981 16/74(21.6%) 3/6(50%) 0.116 
total) 

TSST-l-lgE (posi- 10/63(15.9%) 5/17(29.4%) 0.204 13/63(20.6%) 2/17 (11.8%) 0.406 14/74(18.9%) 1/6(16.7%) 0.892 
tive/total) 

Log TEC (cells |il _1 ) a 5.73±0.99/87 5.68±0.85/22 0.843 5.69 ± 1.01/85 5.82 ± 0.74/24 0.560 5.75 ± 0.91/ 5.17± 1.52/7 0.348 

102 

Log ECP (iigl- 1 ) 3 2.64 ±1.03/47 2.41 ±0.87/16 0.430 2.58 ±0.98/48 2.57 ± 1.06/15 0.954 2.57 ± 0.99/60 2.84±0.98/3 0.644 

LogtotallgE 4.91 ±1.37/ 5.28± 1.19/31 0.185 5.12 ± 1.33/ 4.62 ± 1.29/31 0.072 4.99 ± 1.31/ 5.22 ±1.78/8 0.639 
(lUml" 1 ) 3 100 100 123 

Abbreviations: AERD, aspirin-exacerbated respiratory disease; ECP, eosinophil cationic protein; FEV1, forced expiratory volume in 1 s; IgE, immunoglobulin E; IL5RA, 
interleukin-5 receptor a; methacholine PC20, the provocative concentration of methacholine required to cause a 20% fall in FEV1; SEA, staphylococcal enterotoxin A; 
SEB, staphylococcal enterotoxin B; TEC, total eosinophil count; TSST-1, toxic shock syndrome toxin 1. 
a Values represent the means ±s.d. 
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Figure 1 Effect of the interleukin-5 receptor a (IL5RA) -5993G>A polymorphism on transcriptional activity. Plasmid constructs used 
for transfection (a). Transfection of HMC-1 (human mast cell line) cells (b). Transfection of human promyelocytic leukemia (HL-60) cells 
(c). A luciferase activity assay was performed in three independent experiments (total, n = 9). Relative luciferase activity values are shown 
as means ±s.d. The P-value was determined using the independent f-test. 



eosinophil activation, the functional variant of IL5RA 
— 5993G>A may promote mast cell activation to release 
inflammatory cytokines and mediators, as mast cell activation 
was observed in inflammation of the upper and lower airways 
of AERD patients. 35,36 Specific IgE responses to staphylococcal 
superantigens may stimulate the production of IL-5 and 



influence local immunoglobulin synthesis, which contributes 
to mast cell activation. 37 ' 38 Given our data, we also suggest that 
IL5RA promoter polymorphism at — 5993G>A may affect 
mast cell activation in AERD patients in association with 
staphylococcal superantigens. AERD patients tended to present 
more severe clinical phenotype, and anti-IL-5 antibody 
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Figure 2 Electrophoretic mobility shift assay (EMSA) findings for the interleukin-5 receptor a (IL5RA) -5993G>A polymorphism. 
Differential binding of a nuclear protein to -5993G/A alleles in HMC-1 (human mast cell line) cells (a). Differential binding of a nuclear 
protein to -5993G/A alleles in human promyelocytic leukemia (HL-60) cells (b). The same results were obtained in at least three 
independent experiments. 



therapy could reduce asthma exacerbation in severe asthma 
patients with eosinophilic dominant type. 39 ' 40 The present 
findings may provide further support for the concept that drug 
response to anti-IL-5 or anti-IL-5 receptor antibody in AERD 
patients may be different according to this functional genetic 
polymorphism. 

In conclusion, the results of this study suggested that a 
functional polymorphism in IL5RA may contribute to eosino- 
phil and mast cell activation along with specific IgE responses 
to staphylococcal enterotoxin A in AERD patients. 
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